We designed a study to compare the healing levels found with intramuscular pethidine with those found with intrathecal local anesthetic treatments. The urinary bladder is suggested to be the most useful tissue in the evaluation of the effects of the drugs. Nineteen male, Sprague-Dawley rats weighing 200-300 g were used in this study. A sagittal section was made in the urinary bladder after suitable anesthesia and laparotomy. Bladders were closed with 5-0 plain catguts 5 min later. There were nine rats in the control group and pethidine (0.5 g/kg) was administered intramuscularly in the gluteal muscle region to treat pain after the operations. There were 11 rats in the study group and each received a spinal injection of 0.25% bupivacaine after the operation. Rats were followed for 7 days to define pain. Specimens, particularly the incised region of the bladder, were evaluated for inflammation and fibrosis. Grading scales were used for this purpose. Statistical analyses of the data were performed using the Chi-square test. Statistical analyses were nonsignificant for inflammation (p ≤ 0.151) and nonsignificant for fibrosis (p ≤ 0.105). The treatments may have the same effects on organ healing mechanisms. Statistical difference is not shown in this study, but use of other combinations of pain treatments to evaluate the healing may demonstrate which of these possibilities is true.
INTRODUCTION
The prevention of pain is important for successful treatment after an operation [1, 2] . Thus, if pain occurs, it may impair healing. To prevent this possibility, suitable pain treatment regimens are necessary.
Analgesics and analgesia mechanisms have been studied in clinical trials, and different types of pain management modalities and drugs are found to be suitable for this purpose. One treatment modality is to use opiates intrathecally. Intrathecal opiates act on superficial dorsal horn opiate receptors of the spinal cord [3] . In addition, parenteral administration of opiates activates specific receptors that interfere with transmission of the pain stimulations to the spinal cord and brain [4] .
Analgesics, such as local anesthetics, reduce the neuroendocrine stress response, and alleviate somatosensory and visceral pain in the caudal portion of the body [1] . Peripheral nerve blocks, such as epidural blocks, produce sensory and motor blocks; however, they can be hazardous [5] . Urinary retention may be detected with local anesthetic blocks [6] . It was also shown in a previous study that local anesthetics have direct effects on activity of the detrussor muscle [7] .
Consequently, both opiates and local anesthetics have direct and indirect effects on bladder activity. We designed a study involving operations on rat bladders and compared the healing levels found with intramuscular pethidine with those found with intrathecal local anesthetic treatments. We evaluated the levels of inflammation and fibrosis in the bladder. We aimed to compare the rates of healing of an operated organ, the urinary bladder, with two different types of analgesia. To our knowledge, our study is the first experimental study to compare the postoperation organ healing levels associated with two different analgesic regimens.
MATERIAL AND METHODS
The experimental protocol was approved by the Institutional Animal Ethics Committee. Nineteen male, Sprague-Dawley rats weighing 200-300 g were used in this study. The animals were housed and maintained on a 12-h light-dark cycle under ideal conditions (25 ± 0.5°C) with free access to food and water. All animals were neurologically intact before anesthesia and surgery. The study included a control and a study group. Each group underwent the same operation, but the analgesic methods were different.
Operation
Anesthesia was induced with intravenous ketamine (5 mg/kg) and intraperitoneal xylazine (10 mg/kg) was used for deep anesthesia.
After hair trimming and scrubbing with povidone-iodine, a 2-cm suprapubic transverse incision was performed and the bladder was externalized. A sagittal section was made in the bladder. Bladders were closed with 5-0 plain catguts 5 min later. The abdomen was closed using the same sutures. Cefazolin 20 mg/kg was injected for microbial profilaxy. Rats were observed for 1 week to assess nutrition, movements, pain, and infection. The total manipulation times were 25 ± 4 min for the control group and 32 ± 2 min for the study group.
Control Group
There were nine rats in the control group and pethidine (0.5 g/kg) was administered intramuscularly in the gluteal muscle region to treat pain after the operations. Rats were followed for 7 days. Pethidine was administered at the same dose for 3 days routinely.
Study Group
There were 11 rats in the study group and each received a spinal injection of 0.25% bupivacaine after the operation. Spinal catheterization was performed with surgical positioning of the 24G intravenous catheter at the sixth lumbar and first sacral level. The catheter was fixed and buried under the skin suitable for injection, but safe enough to prevent deconnection. Then, 20 μl 0.25% bupivacaine was injected very slowly. Efficiency of the spinal anesthesia and intramuscular analgesia was detected using the tail-flick test and monitoring of hind-leg movement. In all rats, spinal local anesthetics were used for 3 days routinely.
Evaluation of Bladders
All the rats were sacrificed 7 days after the operations by administration of an overdose of pentobarbital anesthetic, and bladders were excised for analysis by light microscopy with neutral formalin, dehydrated, and embedded in paraffin. Specimens, particularly the incised region of the bladder, were evaluated according to the method described by Hooker et al. [8] . In this method, inflammation and fibrosis were evaluated and grading scales were used.
To assess fibrosis, a 4-point grading scale was used: 0 indicated no fibrosis, 1 indicated minimal and loose fibrosis, 2 indicated moderate fibrosis, and 3 indicated florid and dense fibrosis. A 4-point grading scale for inflammation was also used: 0 indicated no amount of inflammation; 1 indicated giant cells, occasional lymphocytes, and plasma cells; 2 indicated giant cells, plasma cells, eosinophils, and neutrophils; and 3 indicated many inflammatory cells and microabscesses.
Statistics
Statistical analyses of the data were performed using the Chi-square test. A p value <0.05 was considered statistically significant.
RESULTS
When inflammation was assessed, the control group had no bladders that were grade 0 or 1, five were grade 2, and four were grade 3. In the study group, no bladders were grade 0, one was grade 1, nine were grade 2, and one was grade 3. Statistical analyses were nonsignificant (p ≤ 0.151) ( Table 1) . When fibrosis was assessed, the control group had no bladders that were grade 0, two were grade 1, one was grade 2, and six were grade 3. In the study group, no bladders were grade 0 or 1, five were grade 2, and six were grade 3. Statistical analyses were nonsignificant (p ≤ 0.105) ( Table 2) . 
DISCUSSION
Visceral pain, as a clinical form of visceral sensation, has been widely investigated [9] . Pain is a stressor and increased production of catecholamines, such as cortisol and other hormones, after anesthesia, surgery, and postoperative pain is known as the neuroendocrine stress response [1] . At the site of injury, processes are initiated, such as platelet aggregation, clot formation, dilatation of blood vessels, and inflammatory cell migration [1] . During wound healing, myofibroblasts are transiently present at the wound site [10] . Stimulation of afferent somatic and autonomic nerves at the wound site is the most important trigger of the neuroendocrine stress response to surgery or trauma [1] . For all of these reasons, management of the pain may improve wound healing. However, as drugs affect organs through several different pathways, pain management may also be hazardous. As no clinical or experimental study has evaluated the effects of pain management regimens on wound healing, in our experimental study, we aimed to compare two different types of pain treatments after urinary bladder operations. One group received spinal local anesthetics to simulate the most preferred treatment after subumbilical operations in adults and sometimes children. The other group received intramuscular pethidine for short-duration analgesic treatment. Although the mechanism by which opiates cause urinary retention is not completely understood, studies have demonstrated that opiates can inhibit reflex activity of the urinary bladder [11] . Most of these studies were performed in experimental animals and it was shown that opiates suppress micturition in conscious rats after systemic or intrathecal administration. Three opiate receptor subtypes -δ, μ, and κ -have been shown to be involved in analgesia, and all three receptors are important for bladder control and micturition events [12] .
The intermittent use of intramuscular analgesics is the traditional treatment method of postoperative pain relief for pediatric patients [13] . This method often results in inadequate analgesia for many reasons, including fear of respiratory depression from opiate analgesics and anxieties over opiate addiction. As the potency of meperidine is 10 times less than that of morphine, it is suitable for intramuscular analgesia. Meperidine is a synthetic narcotic analgesic that undergoes hepatic metabolism [14] . Meperidine acts within 15-30 min, with a peak effect occurring after 45-60 min, and acts for up to 4 h [14] . Respiratory and central nervous system depression, seizures, nausea, and vomiting are the usual side effects associated with meperidine. Urinary effects or complications with pethidine have not yet been significantly reported. Although urinary retention with pethidine has not been reported, as it is an opiate, urinary effects would be expected. We thought that characteristics of the drug were similar to intrathecal bupivacaine treatment and pethidine could be compared with spinal analgesia with local anesthetics.
Local anesthetics are widely used to provide regional anesthesia, postoperative analgesia, and treatment of chronic pain conditions. These drugs produce epidural or spinal anesthesia on the mixed nerves in the paravertebral spaces after their passage through the intervertebral foramina, on the dorsal root ganglia (DRG), on the intradural spinal roots, and within the spinal cord [15] . Of these neurons, DRG neurons are key elements in the transmission of sensory stimuli to the central nervous system. It is believed that small myelinated Aδ fibers and unmyelinated C-fibers arise from small DRG neurons and transmit nociceptive sensations [15] . C-fibers are efferent fibers that facilitate reflex and voluntary control of spinal and supraspinal micturition reflexes [12] . In day-case surgeries, the risk of urinary retention is an important reason to withhold regional anesthesia because this can delay hospital discharge. Bupivacaine does not seem to cause transient neurologic symptoms, but its long duration of action is a major disadvantage for its use in day-case surgery [6] .
In an in vitro study, it was shown that local anesthetics have inhibitory effects on intramural nerves and bladder smooth muscle, so local anesthetics also have direct effects [7] . After injection of the local anesthetics, smaller, unmyelinated sensory fibers like afferent C-fibers on bladder musculature are affected and urodynamics changes are seen [7] . Local anesthetics may be detected in the plasma because of the kinetic processes of the elimination after intrathecal injections [16] . Bupivacaine can be detected for 120 min after administration in the aqueous solution [16] . Thus, intrathecal administration of the local anesthetics can be a risk factor for a complication of urinary bladder dysfunction because of the plasma concentration by the inhibitory effect on nerves and smooth muscle.
Opiates and local anesthetics have direct and indirect effects on healing of organs. Many factors can affect wound healing, but these can be controlled in an experimental study such as this one. The operations and spinal anesthetic manipulations were performed by the same surgeon and anesthetist. Thus, pain management times were not different. All the rats were treated with antimicrobial agents and pain was evaluated.
Statistical significance was not found. Thus, the two modalities are likely to have the same effect on tissues, or alternatively, they did not have negative effects on the urinary bladder. For inflammation and fibrosis, grade 2 results were interesting in the control and study groups. For inflammation, there were five rats in control and nine in study, and for fibrosis, one rat in the control and five rats in the study group. It could be suggested that fibrosis and inflammation in the study group was more than the control group. However, grade 2 findings cannot be defined as a hazardous effect of spinal anesthesia itself, but it can be evaluated in some other more-detailed studies. This is the first report to compare the effects of two different pain management strategies on healing mechanisms. Thus, it can be said that experimental or clinical experience are insufficient to define differences between the regimens in this study.
In short, we found that one of the spinal bupivacaine or intramuscular meperidine treatments for analgesia could not be selected over the other for a reason such as "good effect on healing" because there was no statistical difference between the two treatments. This may be because the treatments had the same effects on organ healing mechanisms, or it may be that neither treatment affects organ healing mechanisms. Use of other combinations of treatments may demonstrate which of these possibilities is true.
